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(54) CATALYST FOR AMMOXIDATION OF PROPYLENE TO ACRYLONFTRILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an improved fluidized bed catalyst for ammoxidation of 
propylene to acrylonitrile, 

SOLUTION: This catalyst consists of a catalytic compsn. represented by the formula 
AaBbCcDdNaeFefBigMohOx and a silica carrier. In the formula, A is K. Rb, Cs Tl or a mixture of 
them, B is Mn, Mg, Sr, Ca, Ba, a rare earth metal other than Pr and Nd or a mixture of them, C 
is P, As, B, Sb, Cr, W, V or a mixture of them, D is Ni and/or CoLi or PrNd, 0.001 <a<2.0, 0<b< 
4.5, 0.01<c<8.0, 0.01<d<22.0, 0.01<e<0.7. 0.01<f<8.0, 0.01<g<6.0, 8<h<16 and (x) is the number of 
required oxygen atoms. 
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(54) Ti^Ua:::hU;W0:/Di;^>07>tKftcr>fc»CDftHi 



(57) [g^] «^IE^) 

Ab Bb Cc Dd Nae Fef Big Moh Ox 

(AtiK. Rb. Cs. T 1 xti^n6<org^!a ; BCi 
Mn. Mg. Sr. Ca. Ba. ^±m^m ({ibP r 
:teJ:t;Nd^l^<) ^/cti^n^oig-a-?^ ; CfiP. A 
s. B. Sb. Cr. W. V^rclrtttl^(Dm^m:D 
tiN i fc^a (^rc(i) C o L i . P r N d^^b ; a 
= 0. 001—2. 0. b = 0~4. 5. c=0. 01 
--8. 0. d = 0. 01—22. 0. e = 0. 01 — 
0. 7. f=0. 01—8, 0. g = 0. 01—6. 
0> h = 8-l 6T-feO^LTx(i^^gh^n^^^Jg 
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[iS^^l] a) ^k<o-m^ 

Ab Bb Cc Dd Nae Fer BigMoh Ox 

AfiK. Rb. Cs. T \ Xit'tn^O^m^ 
: B«Mn. Mg. Sr. C a. B a. f&±S# 

: CitP. As. B. S b> C r. W. W^fcitt 

fcti) Nd^^L ; ^bTa = 0. 001—2. 0. b io 
= 0 — 4. 5. c = 0. 01—8. 0. d = 0. 01 — 
22. 0. e = 0. 01—0. 7. f = 0. 01—8. 
0. g = 0. 01-6. 0. h = 8— 1 6TS0^LT 

i:^nsg^M^cDSr*feO :{iU DtiCo^Nli: 

m^m2i b = o. 05-2. ox*&^. m^mi 20 

P r:joJ:a* (^/cti:) Nd^«L^bTd = 0. 0 1 — 
2 0.0 VS>:§>. 1 OMiSo 

CiS*^4] d=i. 0-10. or*$>^. m^ms 

(S/cti:) Nd<OIi^]:b/}^3-l 5 : 1 "^fe^. iS^^S 

[ii^^6] C o*5j:t; (*/cti) N i ^^P r :focfctf 3o 
(Sfcti) NdcDlg?J:b?^)^5-l 3 : 1 T*fe^. li^^S 
5 0fl4j«o 

tgS*^7] D7b^Li> N i *5j;a'C o^^L. b = 

0. 01-3. 0T'fe0^LTd = 0. 01—20. 0 

li^aiottJ^o 

[fS^3S8] b = 0. 5-2. OT'feO^LTd = 

1. 0-13. OTfc^. gS^3a7<OMj®o 
HB^3g9] L ii^N i4D<fct;Co(7)J!^>?i:b;6^0. 0 

0 5-0. ix-$>^. mMms<otmo 

[fg^^lO] N i i:C o^coraoi^?i±*^0. 1- 40 

3. oTfes. ii^]a9(D«!^o 

[^*]B1 1] N i oi:<DP^<7)lS^Jt36^0. 1- 

1. oT^fe^. m^mi ocDrnMo 

[11*^12] Di^^N i ^&*L^UTd = 0. 5 — 
9. 0T^fc§> IS^:ai^OM!go 

13] i^v :^mi*i(D^mmti^mm(D^nYmm 

(0 3 0-7 OS«%Tfe^> M^^KTDtoigo 

[iB^JS 14] i^v ^mw<D^mmfimm(D^mmm 
o4 o-6ofis%T'fe§. ii^^ai 3<Dmmo 



[000 1] 
[000 2] 

[0 0 0 3] *S1^f*^4. 4 4 3. 5 5 6^tiMo- 

B i - F e-N a-Piy7.v-L.<DmM^m^LX\^^^o 

^(ommic^to^^x^commitzi^^srfxcom^mic:^^^ 
xnm-^n. Ltcti^-^xmi^'^nrc^tixcDmmmic^ 
i^X7r.'$H^^o:>iim^^^-r^ctff^m^^s\^\ 
[0 0 0 4] 3^^^^s^^4, 973, 7 6 5^tiji*pco 
jc^* b t U If X vx/a/T > 

[0 0 0 5] *®^$I^^5. 2 12. 13 7^tiCo. 
Mn.Cr.P. Sb.Te.Na.C eXCi:W (fi 

(Ojtik^^ir^F e-B i -Mo-N i -Mg-C s- 

K->x^L.(omm^m7ikLxi^^o -^E^bic^cDmrncom 
mmmmictsi^xm^n^o 

[0 0 0 6] i.'h^L^if^^. ^0T?ti7^Ua-hU;l/ 

^mM^±m^'^^ c t ic-'miiMmtibt>nx^ d . 

Ltcifi^xmi^LrcEEIiTifCm^^^T^ V n - h 'J;l/(DiR 

hxi^m^nxi^^mMmmi'j^(Drcisbi,cm'^x$>^ 

[0 0 0 7] *@1#ff|g5, 1 3 4. 1 0 5^til&±3a 
^Mo-Bi-Fe-Co-Ni-C r >/XxA£0«jg 

TJ&jb^ofCo ^^OMiSfiS 0. 2%STcD9:xxx;b— 
(once— through) U ojn b U 

[0 0 0 8] ^S^tl^llS. 2 3 5, 0 8 8^(i:P:feJ: 
(S/cti) Sb. T^VtiV^m. :^^ZfTJV:^V±m 
^±m^m. Nb. T l . as. Mg. Zn." c 
d. V. B. Ca. Sn. Ge. Mn. W:locfct^ (^/c 
fi) T e*^e>jatSnfciiAP07t:^^W*r^. Mo-B i 
-Fe-Co-Ni-C r ->X-rA<OMi«^ia^LTl/^ 
So ^0<fc3*fltjStti. 80. 2%*-eO'7>'XXyl/— 
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CO 0 0 9] ^^mm^(DMm^mm5. 2 23. 4 6 

9^(i«e^SOii*n^0^^^Wr^N i - C o-N a- 
Fe-B i -Mov'X-rAcoMJSi^gaS^LTl^^o t(D 

[00 10] 

Co 0 1 1] 

CS®«r<gi*-r§fc45cD¥S] >KB^fFS5. 2 2 3. 

4 6 9^ti:S-:5v^T. E>^c:f^f^^^fl/^^b 
^rKf(:}£tcBibT^e>JcSj^^n^C^:6^tB3feSci:«: 20 

CO 0 1 2] : Ufc*^oT*580>BiOaW 

{t. a) ^^CO— 

Aa Bb Cc Dd N ae F ef B i g Moh Ox 

A«K. Rb. Cs. T XJLlit^ni^cOU^m 
: BtiMn. Mg. Sr. C a. B a. ^±m^ 

b ; CtiP. As. B. S b. C r. w. vxti^n^ 

T^e>tc^'g'tCci:»:> L i . P r ]3:t; (Xfi:) Nd^S 30 
L;a = 0. 001—2. 0. b = 0'-'4. 5. c = 
0. 01—8. 0. d = 0. 01—22. 0> e = 0. 

01—0. 7. f = 0. 01—8. 0. g = 0. 01 — 
6. 0. h = 8— 1 6T'^0-^LTx=#^E-r^ftecO7t: 

CO 0 1 3] *%5^0s¥ffliQ:fSS : a) 

Aa Bb Cc Dd Nae F ef Big Moh Ox 

AfiK. Rb. Cs. T 1 Xii^ne>Oig'&1^ 

; BJiMn. Mg. Sr. Ca. Ba. ^±S^ 
« (fflbP r*3cfct>*Nd^l^<) ^/c{i^ne>0}1^1^ 

: CtiP. A s. B. S b. C r. W. V^/cti 

Ci) C o^LT^e>li:«'&ti:ci;t) L i . ^x^^XS(M so 



fcti) Nd«:aL : :^LTa = 0. 0 0 1-2. 0. b 
= 0 — 4. 5. c = 0. 01—8. 0. d = 0. 01 — 
22. 0. e = 0. 01—0. 7. f=0. 01—8. 
0. g = 0. 0 1—6. 0. h = 8-16^fcO^UT 

il^n^^^I^^toaTfe?) ;{iL. DtiCoi:Ni^ 

^^n§«4i«a««KJ^<J:tfb) ^^U:^;ffl»^#tf. 

coo 1 4] *:^0^ti:fie^MiSti. tt^®MfiSc^ai:S/U:^ 

3o-7oaa%. ^bTffSL<«4 0— 6 osa% 

coo 15] AiCj:D^^n^7t^<Ott5T% B:Jocfct/C 

^B^OSWcO/c:i6tCf&±S7C^tiS c. Y. La. C 
e. Fr. Nd. S m. E u. Gd. T b. Dy. H 
o. Er. Tm. Y b :f3J:t/ L u ^S^-T^o 
CO 0 1 6] *S!ftifm5. 2 2 3. 4 6 9^tC:Jol/^T 

(i) Nd:feJ;t/^ni:C o:Jocfctf (^fcti) N i iicOffi 

COO 1 7] *fg0^O»^Lv\««JcJ:ntfft*!«ffl^t& 
O7t:*Ol^^l:bti::^^tDa0 : a = 0 . 0 1-1. 

0. b = 0. 05 — 2. 0. c = 0. 4 — 4. 0. d = 
0. 5 — 20. 0. e = 0. 2 — 0. 5. f=0. 4 — 
4. 0. g = 0. 1—4. O4o<tt5h = 1 2 — 1 4 Tfe 
D. {BLDii^HI^I^^S. 2 2 3, 4 6 9#tc4ol/^T 

o^N i ffl^^^L-g•t5'^;S:g^;g:v^c^::&^f^^:■r 

coo 1 8] ^fiiB^coffioiif^ uv^^itic^tntf. dj^)^ 

N i 4oJ:tf (^fcfi) Co. :l3<}:t;p r43i:tf (^/"c 
^i) Nd^aL^LTd = 0. 0 1-20. 0. ^?f*L 
<(il. 0-10. OT'fe^fitigjb^^fit^n^o 
i«ti::feV^T. Co4o«J;t; ($fc«) N \ nvx^^xS 

(^ktz^m NdfOJg^J:bti3-l 5 : l^bT»$L< 
ti5-13: ltrfe^ttn^*>. C o5^N i c01g^l±43 
cttfP r5*NdtOJg?lt«fiSWMTCi«:V^o 

COO 1 9] 2|5:fg0^cD^P>tc»$Li/^^1itcJ:ntf. D 
^^'^Li. N i :|3cfcT>*C o^^b. b = 0. 0 1—3. 0 
^LT^ff^b<(i:0. 5-2. OT*fc0^bTd = 0. 
0 1-20. O^LTjff*U<ti: 1. 0-13. Q-^fe 
^ftti«:6^}i«^n^o L i *fN i fe<fct/C oOM^ttti 
0. 00 5-0. 1 -efctJ^LTN i^CoOJg^ltti 
0. 1-3. O^UT»SL<«0. 1-1. OT'fe 
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[00 20] *5KBfl!):&fe«&tC»$bV>^flUi:J;tl 
{f. D*^N i ^ab^LTd = 0. 5 — 9. OT'feSM 

miimmtEti^o *^^«^c:te^/^T. fiii«A^e>tDCo©:i^ 

tC. Co. Ni. Mnt3J;t;MgOx ^•;:/7'>^tOff 10 

[00 2 1] *^?^ii:<fc»)^«$nstt{g{iti;*cbfcffi 
ift(/'''7>XX;l/— (once— through) T^U 
^ AHt C ^ L Z ^ U n r: b U ;l/ > h <D 20 

[0 0 2 2] 2|5:5li^<DfiS{i{il^i;«H<Dftfiji«r5§SfcJ6 

[0 0 2 3] AtcJ;»3«$nSK;«^M^«tf(i:#A-rS 

[0 0 2 4] toigclatcP. A s tfctiB^^A-rSfcS!) 
SLVS Cr{co(,-'T. H^^b^aA, Sft'^^^aAXfi 
V>TSb2 O3 , S b2 OsSfcti/Noy^ftTi^^* 
TV^e^V^/l/^-^^ffl-rsCfcAWSLV^o *>'i''Xf- 

So 

[0 0 2 5] ■thV'^^j^^mm'picmx-r^rcibic. m 

S(/>«ii-<BLTNa2 O^^^-TSC i:*^|±J5KSffiit<D 
Mofk^^^^^^fflf SCi:*^ffl*So NK Co, P 
r, Nd. F e*5j;t/B i ^M^cjalc^A-rSitJili:, 

■rsci:*^a*s-?-ne.ois*i^ffl-rs«ii:*^tH5i5^u » 



Ti^{i*igttffiS!iS*'»$H/>o 
[0 0 2 6] Mo ^mXt^rctblC. mit'evr'rZ/^ 
fctit.'J ^T^VS^T v^:^'i7A:&<gffl-rs c f:*^W3!? 
So >'U*ffl{*i:LTi/»J*y;K m^i£4 omM%<D 
->'J*#«««*-rS. NH3 -^«{fcNa^#Wi/U 

-rs/-ci6ti:, i-hV'^l.fS.^^NHi -^^{t->U*l/ 
;l'it'fc^46AD^S©*% i:€fC{±li*Lv>AV bA^L* 
*^e.->'J;i?3#*«*M oaM%T'feS^-&, 
U -i/A^Waii 1 0 0 0 p pm*}S-efeS<D*WS L 

t^o 

[0 0 2 7] <!Si««-its/-c46fc. m^icm^oyfm^ 
— 12 0 t;©ia*T-^^ < i: 1 1 0 'J — ^An^ 

So «eg:j^«<ttov^T, E:»jyx;i/, =.mm.mm^ 

bT^jif*J&^^Si^fli«!H*tfSfcJ&{;:, Ja/i:^^Clil^g 

[0 0 2 8] mmcoiimitzmmTm^^ti^o mm 

tC, 0. 5 — 2^P^2 0 0 — 4 0 OX©S*T?«!j«*^)!lP 

l^^nrS^cOTc^wtg^^^-fgL, :^(c 4 5 0 — 8 00 
»$L<a500— 650 x<Dr^micijamt£tirm 

{ctTt>nsci:*^titl*So 

[0 0 2 9] *tej«^^ffl-rs, 7'^7';Dz:b'J;l/'\0 
iiSiii^T'n If u vt^fkTJ^fiSe^feffl p. tiT v^S 

£Oi:|sn;T-$.S73>i7^^;^-^-^fflv^Ttf tJtxS c 

sjssicynifixv, r:y^:-Tfcj:t;^*et*&-rs 

C tlc<J;oTfTt>nSCiiA^ffi5l5So tSftK{t7j<^«;5 

{c*5{tS 7°n tf ^>'#Wa{i'>^ < i: t 8 5 

i^ffl-rsOAW^LV^o K«zgi:LTif>e!Ri^gE^^/c:« 
K^Mk^^^ffifflfS c i:*^t±15l5^ LT^j^e^aST- 
K^Mfc LT^««»* L < fiEffl-rS C i:*<ai3l5So 
[0 0 3 0] «it&:^fXtti£D^^^^ynt!l^>'£Dt;Ht 
0. 8 : 1 — 1 0 : 1> »SL<{±1. 0 : 1 — 
3 : lc7)«5Ht?Sfk*-i±Scf:A^m*So ^M)t\r:/alf 
l^^CDH^cD^-zHrbtiS : 1 — 1 0 : 1 t Lv^o ^ 
O^a^fgl/^tbti^liH^cOfii^WfiM^^^-rSo <^ 

^(Omtl 1 : 1 fc±#S-a:SCi:*^tB5l5So Vis^ha 
A^C, $^{i:>t^-rs#litA^&. SJS:«rxititD^^©S« 
«iJ^«7%J;t)^<*<, »*L<tt4%J;0^<iS: 

[003 1] *%W©tei«A^Sitl!l5KSJSglfc*3V>Tffl(/^ 
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L<ti4 4 0-4 6 0r(OffiHT'feD^LTff:tl«. 31 

0. 01-0. 2Mpa. »SU<Ji:0. 04- 
0. 2Mp atD®H(C^^o 

[0 0 3 2] mmmcr)mm(omiiLmmmrcO(0':fa\£ 

l^V^^<Oaa (WWH) (iO, 0 4—0. 20Oiffi 
5fSL<(i:0. 05-0. 1 OcO^Htcfe^o WW 

[0 0 3 3] ^^BM(Omm^mi^^T^Vn-hV)\y^ 



[003 4] 

[^0.BcOllSS^DJgffi] 

n- hiJ;l/Sfl^^^J;tf'7VXX;l/— (once-th 
rough) y^UD- hU;l/lR^(iJ£(TOiiDtC«S 

a e 1/ >lo*y^ 



10 0 



[S(2] 



[S(3] 



X 10 0 



[0 0 3 5] 1 :*^3f4 (I) fi2 omm%mmtiV 

^L.i^m<09. Og. 2 0«M%5gK;l/lfi;^^7Argffi<D 

17, og. 2omm%mm'^iy'yL.m'^(D7. og^ 

cfct/2 0fi»%5SK:^hU'>AcOl 8. Sg^il-^-T^ 

[0 0 3 6] (II) tJ:5aa%T^/^:=.Z7i<(7) 1 0 
Om\^lfC^y^X^>mT>'e::^^L.(D\ 9, 7 g^ 
^tc 5 0 — 9 5 t:cOS5HOSia[cr)|^7j<c0 3 0 0 
m 1 *<O^U:/'r>'KT>'^:— »>A03 7 4. 7 g^Oig 

[0 0 3 7] (III ) tiWKl£XVX£D7 8. 1 

mm^>:ff>(D5 \, 9g. mmwi(D\ 49. s 

g. F^^3/^;l/h(7)6 3. 9g. mm=^-J^)\y(02 1 
5. 0 g. fiSKi7uAco4. 4 g*5j:t;5g^7'^-fe;t->* 
A<D 2 3 . 9 g <7)ig'&iKzr^7j«7) 7 0ml ^XCiimAC <fc 0 

[0 0 3 8] ( I ) 4 0aa%t7)T>^^T^ 
^fb-^ h U A^^^^^s/U 1 2 5 0 g hU-^ 

^ntC8 5afl%«!|K0 4. 2g. (II) «3,fc 

t;«5^ (III ) ^*>#ig-tfj5:*^^*P^/co ^±\C'h^^U 

tf 1 7 0 OmmCOS^ (089 x 1 7 0 mm) ^&W*rS 



1 mfS. 6 7 0rT';di^LfCo ig^n 

30 Mom s Wo. 5 B i i.i F 6 2.5 C o i.s N i s.o Mn 
1.0 C r 0.3 Po.25 

Nao.3 Ko.i Rbo.i C so.os P r i.o +5 0% Si 
O2 

[0 0 3 9] ^0«jgti3 SmmOF^g^^-r^^Kl^ 

0. ff:^«0. 0 8MpaT-fet)> : Z^'^: 

: ^^CD^;l/ltti 1 : 1. 2:9. STfeO^LT 
WWHtiO. 0 4 STfeo/co $SSii::^Oii>)Tfeo . 
/c: : yoifl^>eiS^=9 8. 5% ; T^'JnzihU;!/ 
40 ^«^=8 3. 7% : y>'XX;l/-r^>;n-hU;l/iR 
^=8 2.4% 

±fBJtTC0yPt?^>O«J&iiS*^2 4 5ml 
-ofch^. ^^\^rcT^^)U=LV^))\^(Dmit. (2 4 5 
/22. 4) xO. 824x53 = 477. 7mg 

n(0^jVit^:fu\fU> : T>^:=>T : 1 : 1 . 

5:10. 5tcaf[:^-^^/ct^. ?p«lgm(i^*OjlDT' 
feofc : ynt!l/>Kg|^=9 8. 8%:7'^Un-h 
U;l/31S?^=8 2. 1 % ; y^xx;!/— T^^un- hu 
50 ;l/iR^= 8 1, 1 % 
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9 

c(DitToypeb><o«jeiia*^2 i 9m i /^x*& 

-Dfct^. ^ritbfcT^Ua- hU;l/Og«. (2 1 9 
/22. 4)xO. 81 1x53 = 420. 2mg/i^ 

[0 0 4 0] fl?IJ 2 : fi«g(J:0IJ 1 ^toi^^rmmt^tlfcl^ 
ffitCcfcDit^n/co *^3S (I) (il 7. 0gcO58K;l/lf 
i^^l.. 14. 5gcOfi§^;^7U'^i:.. 13. OgOffiK 

•y-vu-^Aifecfctf 1 9. og^offiK^^bu-^A^gr. 

^n^t?-3<0 2 OfiS%}S?K«:tl'&-rsci:*cj:0ig 

€>tlfCo 10 

[0 0 4 1] (ID fi:5Sa%ZV^-T7ic0 3 0 
Om I 4'^0^>^X7^>K7'>^-'>A(D4 0. 2 gfO 
5 0 — 9 5 X0:>^mc0^A(D^7i<(0 3 5 0ml 
fp<D^ U ffy^T "^ACOSSS. 4g C0ffi<0}g 

?Shtg^-r^<i^tc^Oise»nfco «s (III ) 

lfXs'XC07 2. 3 g. eg^^tO 1 0 9. 5 g. SS^V 
>;^>CD6 3. 4 g. 5i^:3y^;l/hcD 1 3 0. 2g. fig 
m^y^)\^(D\ 53. 3 mm^uL.<DQ. Og. 5g 
K:^5-b^i^A<0 9. 8 g. 1 4. 9g 

[0 0 4 2] 1 tc^ov^Ties^nrcTjatcfie-pT. ± 

tS«-3S^4 oaM%->U;dy;l/CO l 0 0 0 g:fe<fct/8 5 

a«%^^04. 3g^g'&L. ^JgU^LT:^j^b/'c 

Mo 13.5 Wi.o B i 1.0 Fei.8 Co 3.0 N i 3.5 Mn 
1.2 C r 0.4 Po.25 

R bo.i C so.i Smo.i N ao.3 P ro.4 Ndo.e 4- 
4 0%S i O2 

CO 0 4 3] fi^^ig^4^cov^Ttow«7^ffici:M i (015m 

^'t^T : ^McD^;l/JJ:;bM : l. 2:9. 4Tfeofc 
ti^1^«MlO/^^;?«-^-^^fcl^i;T*feofco 
:^^O3ffi0*t^feo/c : yntf Ix'>'S^^=9 8. 5%:T 
^i;Dr:bU;i/a«?^=8 4. 9% ; 
UD-hU;l/lR^=8 3. 6%o 
CO 0 4 4] fi?lj 3 : mm^m l ^c:feV^TfEK^n/c:?^ 
ffitCcfcDig^n/to (I) ti:5g^:^U»^A0 9. 9 

g. mm^iy^i.(os. og. mmm—^')^K(0 2 

2. Og. 5gK'9-vU»>A02 9. Og:fe«fct/ffiiK-^h 
U»^ACD2 1. 0 g^. ^n^n-a-t?— ]1<D2 OfiS% 40 

mm^u^^^ c ^ <fc 0 it ^ n/co 

Co 0 4 5] «3f^ (II) (i5a«%r>'^::iT7j«D5 0 
m I 4'C0^>^*X'r>^T>^^^ACD2 6. 9 g ^OrS 
5 0 — 95 X,<DmmcO\^m.(0^y\<.o:> 3 0 0 m 1 ff^ 
<O^U:/'r>^T>'^-'i7AcD3 4 6. 4 gOffiO^f^ 
i:?g^-r«»ci:tc<fct)Jge>nfco «3B (III ) iiS^Ktr 
XVX06 4. 5 g. fiB^g^cT) 1 4 9. 3g.F^K:3/^ 
;l/hcoi9 3. 6 g. 6B^-^yy;l/(?D 1 1 2. 4g. ffi 
Sv>;^>058. 9g. 5gSE^nA(06. 7 g. ffiK 
:/^-tr;t>^A0 1 3. 6 g:}3«J:t/7)<0 7 0 m 1 ^il'&'r so 
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CO 0 4 6] fi?o 1 ^c:^D^.^TfBS^nrc:?^a^cseoT. ± 

IS*t^^4 oa*%v/U:^V;l/<7) 1 2 5 0 g4o±t/8 5 

M011.8 W0.6 Bio.8 F 62.2 C04.0 N i 2.3 Mn 
1.0 C ro.4 Po.15 

Nao.3 Ko.i C S0.05 Tlo.i S mo.2 P ro.s +5 
0%S i O2 

CO 0 4 7] mmfsmc-Di^rcommysmm i (0^5^ 

i:|plUT*feo/c:o j*f^/^'^;^-i5?-«yaif U> : T> 
^:=.7' : ^^(D^7l/lt*M : 1 : 8. 9TfeofciXi1'fi 

feofc : yut? U>K^^=9 7. 4%;7'^Un-h 

Vjvm^m=s3. 1 % ; yvxx;i/— T^J^y u- hu 

;l/ij5J^=8 0. 9% 
CO 0 4 8] 4 : MiSiifi^J 1 ^C:feV^Tfe«^n/c>7 

iitCcfcOit^n/co {±58i^'fe>'»>Aco9. 0 

g. SgK-U-vU'^AtDl 5. 5g. mmm-i'v^L.<D 

24. 0 g:focfct>Ti^-^hU'>At0 2 3. 0 g^. 

^eti^ts—mo 2 0 a«%}S?s^ii'&-r ^ ct^c^om 

[0 0 4 9] (II) i,t5mm%T>'e:=-T7i<i(Dl 0 
0mi^(D^>^^7.^>mT>^:=^'t^L.(D2 4. 4 gCO 
rSlS^. 5 0 — 95 X:(OSl@(Di^&<D^7k<D 300ml 
4'CO^U:/x>'^T>^:=.^Ac03 6 6. 4 g<Dffii7)fg 
?Si:il^-r^C^tCci;03§'B>n/co (III ) CiF^^ 
trx-^XC0 7 8. 8 g. fig^^SO 1 3 2. 6 g. 
V:«r>076. 7 g. 5§Kv^*:tN->'i7A(09 2. 6g. 
6gi^3/^;l/hfD 10 5. 1 g. mM:=-y^Jl(0 1 2 2. 
Og. F^'K^PA^07. 3g. mm^^:^iyl.(Ol 5. 0 

g4oj:t;7j<cD7 om I ^m^-r^Bctic^^m^nrco 
CO 0 5 0] miic:^i^rtm^tircyjmicm'DT. ± 
mun^4 omm%->vtfV;vo:> 1 2 5 o g tm^i^. 

Mo 11.5 Wo. 5 B i 0.9 Fei.8 C02.0 Mg2.o Ni 
2.3 M n 1.2 C ro.4 

C S0.05 Smo.i Tlo.i Nao.3 Ndo.s +5 0%S 

i O2 

CO 0 5 1 ] mmmitcommy^mi^m i (oyj^i^tmcx 

^^(D^^lytttU : 1. 15:9. 5V^'Drcl:JLHiftm 

^-:>fc : >^atf U>K^^=9 6. 7%\T^VuzLh 
V7VM^m=S2. 8% : y^'XX/l/'-T^Un-bU 
;1/1R^=8 0. 1% 

CO 0 5 2] 5 : mmim i i^HEK^n/cTS^tcj: 
Ojge»n/£:o (I) i^mmi-hv^i^ozo, s 

g. SBKjJEjU'i^AOl 9. 8 g43cfctfffimr>''>A<7) 



(7) 
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CO 0 5 3] itn (II) (is 0 — 9 5X(D^mcOi^M(0 
fa7K<03 0 Om 1 ^{c:<^/<ii'i^>mT>'e:^^L.(0 1 
1. 2 g:feJ:tf^rU:r7^VSZ>^r-'>A^D3 4 8. 9 

g^mm'r^ctic^K>mibnrco an an ) i,mm 

lfXVXc07 7. 3 g. SBSSt^O 1 3 0. 1 g. ffi'^- 
*y^r;l/<7)2 3 4. 1 g. ffiglX b n>^«>ixt06 7 . 1 

g> ffi^:/^-tr;ti/*Ato 1 3. Og. 5g^;^::t>^A02 
6. 6 g:fe<tt/*CO 1 0 Om 1 ^il'B'-r^C^tCcfcOJg 

[0 0 5 4] 1 ti::j3V>TfeK^nrc7?ffiti:iAeoT. _h 
f2«3^^4 OSS%>'U:^V/';1/CO 1 2 5 0 g 

Mo 12.4 Vo.6 B i 1.0 F 6 2.0 S r2.o N i s.o Mn 
1.0 C ro.3 N ao.3 

Ko.2 Cso.05 Pro.5 Ndo.5 H-5 0%SiO2 

[0 0 5 5] mm(ommy5m^m i o73S^iRii;Tfeo 

1 : 1 . 1:9. 4 TfeorcW^fiCT 1 (O/i 

yatfu>e^^=9 7. 8% ; Z^Uo-by;l/igS3 
^=8 2. 8% : y>'XX;l/-7'^y n-hU;l/iK^= 

8 1.0% 

[0 0 5 6] 6 : mmm i ictsi^^rmm^nrcyj 

1. 5 g. mm±fV^L.<D9. 9 g. 5B^;H:fi^'>AiO 

19. 5 mm-^iy^yi^os, og:^.i:rjmm'^^v 
t^L.<Di4. 5 g^. en^n#t?— iito2 oa«%rg 

[0 0 5 7] «3^4 (II) (im^lfXs^XcDS 1. 9g. 
6gK8SOl2 4. 0 g. 5iK;^;be^'>i:.cD 1 4. 2g. 
figKn/^;I/hf0 2 4 5. 5 g . 68^— ^ybO) 9 8 . 6 
g. 6&'K-7>':tf>tD8 9. 7g. ffiK^nA^OS. 1 
g. mM'f'y't:ti^L.(0\ 1, 0 g*5j:t;7k08 Om 1 

^ig'&"r^c^tc<fcOai^n/'co an ) ci5o- 

9 5"C<Oi5HcDigS<D.%V>5afi%TV't— T7j<cr>3 0 
Om 1 43tc^Uy'r'>'^7'>'^:::'>A(0 3 1 2. 8g. 
^>'^*X'r>^TV^:::ie7i:.<D5 4. 6 g ^3 
-^S?>K7'>^-'>ACD5. 9 g^^rg^i^-rSC^fC^t) 

[0 0 5 8] 01J 1 ic^i^rmm^tirc:^mc'ift^T^ ± . 

IB***4^4 Ofi«%i/»;;^ry;l/cDl 2 5 0 gtU^L. 

Mo 10,5 Wi.2 V0.3 B i 1.0 Fei.8 Cai.s Co 
5.0 Mni.5 C ro,3 

Nao.3 Ko.i R bo.i C so.os Smo.i P ro.4 +5 
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0 % S i O2 

[0 0 5 9] mmmfkcommyjmm i oT^jiti^uT* 

^S^0^;Wt3bU : 1. 15:9. iv&r:>rci:imim 
lO/^^jj^-^-irl^U-efeorco )esti:^>J<Oi::feOT* 
feofc : 7'at?b>e^^=9 7. 2% iT^Vu^h 
VJVmm^=S3. 7% ; '7>'XX;l/-7'^Un- hU 
7l/lR^=8 1. 4% 
[0 0 6 0] 7 :«3a (I) fiffi^;^U'>i^0 1 
10 0. 8 g. 5S^;l/t:>^»i?AtD6 2. 0 g. ffi^-fefy^i^A 
(D8. 5 g. ffi'K*^hU»>A<02 3. Og*5j;t/5§^U 

^^L.(03. og*. ^n^n^tf— jio2 o«s%}^? 

?S^il^-r^C^lc<i:Daie>nfco «5R (II) ti:5Sa 
%T>'^::^Z7Kc0 1 0 0ml ^^IC^ >^X-r VggT^^ 
-•>A<D58. 4 g^SS^U :^^(C5 0-9 5t:Offi5S 
^OStf[<?)^7j<cO 3 0 0ml ^(0'e^)y'fZ/^Ty'e:^^ 
ACD3 4 3. 7 gcOr§?Si:il'&-r^ci:tCci:Djg5>n 

;rco (III ) (i:eg^exTXi0 7 0. og. mm^ 

>:»>(06 3. 9g. ffi^0tO13 2. 4 g. BBKn/^ 
20 ;l/h(?)I8 3. 6 g. ffi^-^y-y/VcD 1 4 8. 3g4oJ: 
t;ffiK^aACD7. 3 g^7j<c7)7 Om 1 4^tc*n^tc<tD 

[0 0 6 1] (I) ^4 omm%Ty^:^T^^it 

njc:8 5«a%j»^<o5. 1 g. (II) ^^umn 

(III ) 7b^^S'l?^:6^e>J!jDxfco ^^Jc^^^ii-tffc 

TiSe^^bT^ffl^^tf. :^j^frc8 9mmOrtS*3cJ:t/ 

1 7 0 OmmOg^ (0 8 9 x 1 7 0 0 mm) ^Wf^ 
30 lp]e;^--:r>^»tiT 1 ^PbI. 6 7 Ot:T*:^«&L.fCo i§e»n 

Mo 10.8 W1.2 B i 0,8 F ei.8 C03.5 N i 2.8 Mn 
1.0 C r 0.4 Po.25 

Nao.3 Li 0.05 Ko.i R bo.3 Cso.05 + 5 0 % S i 
O2 

[0 0 6 2] «*igti3 SmmOrtS^r^-r^gfti&^SlS 
§§^cfe^/^TfPffi^nfCo S^5raSii:4 3 5'CT'feD. EE 
iditto, 0 8Mp aTfet). yatf : : 
SMcO^;l/J:tt± 1 : 1. 2:9. 2T*fe*)^UTWWH 
40 tiO. 0 4 STfeo/co ^S(i:^^^oa>)T£^ofc : 

tfU>K^^=9 6. 2% ; r^UO-hU7l/a«^^= 

8 5. 5% ; y>^xx7i/-r'j7Un-bU;i'iR^=8 

2. 2% 

[0 0 6 3] ±fBJ:tTcoyntfU>«^J&iig:^^2 4 5m 

eis (2 4 5/2 2. 4) xO. 8 2 2 x 5 3 = 4 7 

6. 5mg/'^r^$>'Drco 

[0 0 6 4] mcom'f^^^^-^-^^it^'^ric. m 
50 1.5:10. di^cmt^'^tct^. mmf^mrA(om 



(8) 
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OTfcofc : yotr u:xe^^=9 7. 8;ZiJ7Uo- 

y;l/lR^=8 1 . 3% 

[0 0 6 5] COJtT'COyoh!l/>CD«Jg3lS3()^2 1 9 

fi. (219/22. 4) xO. 813x53 = 42 
0. gmg/iJ^T-feofCo 

[0 0 6 6] 8 •.m^{tm7\c^\i^TWSi^nrt:f5 

0 g. Cg^-eS/'^ACD 1 2. 0 g. ffiK^^vU»>AtO 10 
6. 5g.mmi'Y')^L.(0\9, 5g*5cfcC/5S^U^ 

»>A<D 16. 0 g*. ^n^n^t5—m(02 omm%m 

[0 0 6 7] (II) fi. 5Sa%Z>e::::Z7j<i0 3 
0 Om 1 tt'<D^Vi5^X7^>'ST>^::^'>A<?)2 0. 9g 
OrSfS^x 5 0 — 95 XC0ffl5SC0iSSc0|^7j<c0 3 50m 

}g}«^?i^-r^chtCcfc?)jge>n/co (III ) tifig 

KlfXVX(D90. 1 g. SBKS^COI 1 3. 8g. 68^ 
^yi3y(D5A. 9 g. ffl'^3/^;l/h(7) 1 8 0. 3 g. 20 
mm:^Vuy=^^K<DA2. 4 g. 5i^:::i^yy;l/C0 4 
5. 5 mm^UKO^A, 7 g43<}:tf7j«^) 1 0 Om 1 
^ig^-r ^ c h tc cJ: 0 ^ nfc o 

[00 6 8] ett7ic*5v^Tf2M^n/c7J}^^c^^eoT. ± 

feW5Pt^4 oafi%>^U:^:/;l/^0 1 0 00g^ocfctf8 5 

M o 14.2 W0.5 B i 1.2 F e 1.8 S r 1.3 C 04.0 N i 
i.o M n i.o C r 0.3 

P0.5 R bo.05 C so.i Smo.05 Nao.3 L i 0.3 +4 30 
0%S i O2 

[0 0 6 9] ftS^g}S1tt<:oi/^TOWfflS7?ffiti:W7<D:firS 

^:=.Z : ^^cD^;Vl:t;bM : 1. 2:9. 4Tfeo/cU 
ii^tij5ij7CD/^^;^-^-^S/c[WIi:T-$>o/co 

<oiit)T*feorc : :^nei^>^«^=9 8. 5%;r^ 

Unr.hU;l/StR^=8 5. 0 % ; y ^XX;!/— U 
n-hU;HR^=8 3. 7% 

[0 0 7 0] fl?y 9 : fmimi \zis\^^xmm^nrtn 

mz^^'^^ntco «3f^ (I) fiffi^:^U^Ac7)l 1. 40 
Og. 5g^i;^^7AcD2 7. Og. Eg^^-^U^7AC0 
10. 5 g4oJ;tffig^-:^hU^7A0 2 0. Og^. 

[0 0 7 1] (II) ti5S«%Z>^r:::i7'7i<0 5 0 

m 1 '>A04 2. 5g*3cJ: 

t;>^^/^*:^>^>'^7'>-t:=:»>A(7)3. 7g^0r§f^^. 5 
0 9 5 'X:cDS5H<7)ra*^0|^7j<CD 3 0 0ml cftO-t U 
■rVKTV^:=i'>Ac0 3 5 6. 0 g(Dffi<0}gfK^}l^'r 
Sc^t<:<};Oiie>n/co «3|^ (III ) ^ffiKtfXTXcO so 
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7 6. 4g. mmSk<O\Q0. 8g. ^^n7^7l/K<^>9 
1. 7 g. 5g^-^y^7l/<?D 1 6 2. 0 mmio)\^i/^ 
A(D8. 8 g. ffigv>;^-><7)8 3. 7 g. fiSS^nA 

[0 0 7 2] CT7(C;teV^TfB^$nf^>3ffitcSeoT. ± 
lB«3K«r4 Oafi%>^y:^y7l/<01 2 5 0g. 8 5** 
%fi5K<0 2. 7 g*5ci:t;i Om 1 ^0**^04->'>KO9. 

7 gtD^?Si:ri^L. ^mi^^Lxtim{.rcmc. se> 

Mo 12.8 Wi.o V0.2 B i 1.0 F 62.5 C ai.o N i 
3.5 C o 2.0 M n 1.5 

C ro.4 Po.15 Bi.o Nao.3 L i 0.5 T I o.os +5 0 
%S i O2 

[0 0 7 3] tmmmc-oh^TcommyjmmKoyjm 

'e:r.T i^^cO^jlittU : 1 : 8. 9 T^feoTci^^l^fi 

mi (07^^ ^-"^^ tm\^x$>^rco ^^mt:k<DmK>x 
U;bSfl^^=8 3. 9% ; T^Un-hU 

;1/1R^=8 1 - 2% 

[0 0 7 4 ] 10: 7 {c4oi.^Tie«^n/-c 

:^ffitcj:03t^nfco (I) OT^'^-fe^^^^Aos. 
5g. mm^^v^yixcoi 5. og. ffi'Ks-^5?U'>A 

u^^AoiB. og^. ^n^n^o— 3^0 2 0 MM 

[0 0 7 5] (II) ti. 5mm%Ty^:=-T7k(D \ 
0 0m\^(Dii>^:^r->^T>'er,^l,(O9 3. 9g 
:Jo<fcr/><^>'^-:^v^>^Z^^^:=i«>AO 1 0. 2g(7)Jg?« 

5 0 — 9 5 ^(7D®ScOjajSc0.^7j<£D 3 0 0 m 1 
^Ur7^>KTV^-«j7A<7)2 9 1. Sg(Om(Om^t 

u^-t^ctic^om^ntco tin (III ) immi^Ts 

VX08 4. 4 g. ffi'^^coi 4 2. Og. m^W:^ 
>(D6\, 6 g. 5g^V^:^>/^Af7)4 4. 6 g. 
37^7l/h<D2 0 2. 5 g. 5gK-^y>>-;l/<0 1 0 2. 2 
g.mm^aL.(D3, 6 g43j;tf7lC(0 7 Om 1 ^il-&-r 

[0 0 7 6] OT7ti:4oV^TfBSg^n/'c7??itctJeoT. ± 

Mttn^4 0fifi%:^/U:^^/;^CD 1 2 5 0 g ^?g^b. 

M09.5 W2.0 V0.5 B i 1.0 F 6 2.0 Mgi.o Co 
4.0 N i 2,0 M n 1.0 

C ro.2 C S0.05 Smo.i T 1 0.1 N ao.s L i 0.3 + 
5 0%S i O2 

[0 0 7 7] m^ismc^^^r<Dmmy3mtm7(Dyjm 

^-T : ?gMO^;l/Jt3bM : 1. 15:9. 5Tfe':>/c 

W^«fi?y7 0/^^>t-^?-i:l5ii;Tfec>fco f^Mitt^k<o 
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D::^hU;l/MS?^=8 3. 3 % ; V 7^ U n 
nhU;l/iK^=8 0. 9% 

CO 0 7 8] 1 1 : mmi^mi^c^i^^rmm^ntc 
)?ajcj;t)ige>nfco tt» (I) imm±hv^A(02 

1. 5 g. 5B^:^U«>AC0 2 0. 7 g. ffi^-tri/^^AO 
16. 5 g. 5SK;btf>?^7A^O 1 4. 5g*3j:r/^^U 

^^l.<D&. 5 g^. ^n^tl^tf— 2 Ofig%}g[ 

^S^ig^-r ^ c ^ tc <fc 0 ig e tifco 
[0 0 7 9] *J3^ (II) ti5 0 — 9 sr^DSIHOiga^cO io 

f^7j<c03 0 Om 1 tptC^>^X'r>'K7'>-^r-»>AO 

9. 1 g:feJ:t/^Urx>'^TV^— "^AeOS 7 9. 6 

g^sft^-r^c^tCcfcOji^ti/co (III ) imm. 
ifxvxco7 3. 3 g. ffi'^g^oi 2 3. 4g^mm.m 

— feU'>A<O10 9. 4 g. 5gKr3/^;l/h(7) 1 7 1 . 1 
g. 5g^'^>':^*>c0 2 9. 8g. 5i^^nA^5. 1 
mm::^y^^\y(D9 S. 7 g :Jo<fcr>*7j<iD 1 0 0 m 1 

ri^-r ^ c ^ tc cfc t) ig e> nfco 
[0 0 8 0] mi ic^^^xmm^nfcyjmc'^'ox. ± 

fa*t5^^4 0Sfi%^>U:j?7^/;l'^o 1 2 5 0 g tm^L. 20 
m^^^Lfc : 

Mo 12.8 Wo. 2 B i 0.9 F ei.8 Cei.s C oa.s Ni 
2.0 M no.5 C r 0.3 

Nao.3 Li 0.15 K0.2 C so.i R bo.is +5 0% Si 
O2 

[0 0 8 1] tt!gi¥fffi77ffi(iCTl077ffih|Wli:T'*o 

0^;I/J±;^)M : 1. 1 : 9. AX^-:>tz.\^X¥^\tWil <r>f^ 

: yntf p>te^^=9 7. 8% ; T^y njTLhU;!/ 
jlS?^=8 2. 2% ; '7:/xx;i/-T^^Un- 

^=8 0, 4% 

[0 0 8 2] 12 : M^(i:Wl7tC:Jol/^TfBK^nfc 
75S6tc<^t>3genfco (I) ti:5i^:fhU^AcD2 

1. 5g. 5SK:^U'>A(0 1 0. 8 g . SSMI?-^ U A 
iD14. 5 g. Cg^-tri/^^AOS'. Og. F^'^y^^A 
Oil. 5 g^oJiOTi^^-^U^AtOl 1. 5g^. 

^n^n#tf-iico2 oaM%}g?«*ii-&-rsci:tcj: 

Oii^nfCo 40 

[0 0 8 3] (II) fiffi'^trx-TX08 2. 1 g. 
58^8^0 13 8. 2 g. 5gK-^>^><7)9 3. 1 g. 5g 
^n/Vl/hcD 1 4 7. 8 g. FS^:=:^y'>-;l/CO 1 4 9. 2 
g. 5g^V>;^*><D6 0. 0 g. 5g^^ui:.cD 1 3. 7 
g:fc<fct/7j<cD8 Om 1 ^S-a-T ^ C ^tc<j: t)3ge>n/Co 
«5S (III ) iJ:5 0-9 5T:oii!HtDfaficDSat/^5aa 
%T>'^::i7'7j<0 3 0 0m 1 ^^tc^ U >^x>'^T>^^ 
*i7Ac02 9 8. 9 g^Scfctf^Sf^^^X-r^KZ^^^^A 

(05 4. 8g^®/»*rsc:hJc<fct)iie,tirco 
[0 0 8 4] ^5^7^c:fev^Tf2K^n/-c7^ffitc^^eoT. ± so 
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fa«^* 4 0Sa%i^U :^ v^;l/tO 1 2 5 0 g i:ig^L. 

Moio.o Wi.2 Cro.8 B i 1.0 F ez.o L a 1.5 Co 
3.0 N i 3.0 M n 1.0 

Nao.3 L i 0.2 Kg.! C so.03 T 1 o.os Smo.i +5 
0%S i O2 

[0 0 8 5] msc&m^'^\^^x(r>mmnmmi 

^-Z : ^^cD'ejltk-h^ 1:1. 15:9. 1 X^-dTz 

^vu-hV)vm^m=8 4. 4% ; y VXX71/— 

y D:=.hU;l/lR^=8 2. 4% 
[0 0 8 6] 1 3 (I) imm:^V^L.(Dl 

1. 1 g. 5i^7Vlfi^»>AO 1 0. SOg^mm'tzy^ 
AC7)8. 8 g:focfct;ffi^-:^hU»j7A0 2 3. 0 g^. ^ 
n^n#ty-a«D2 0M«%}gJS^il'&-r^ci:tCcJ:D 

3ie»nfco t**^ (II) fi. 5as%7>'^-T7k(o 1 o 

Om 1 Ptilc^>'^Xx>^TV^-»>Ai03 9. 3 g* 
5 0-9 5 X:oiajg(0.^7i<cD 3 00ml 
^<D'eV':/y^>MT>'ezL^L.(D3 5 9.9 gOrgfS^ 

ii^-r^c^tcjco^t^nfco (m ) tisg^^fx 

VXCD8 8. 3 g. ffiK^>';^J>'(0 1 2 9. Og.mm. 
&i(D12 6. 3 g. 5&'^-'y>5r;l/0 2 8 3. 4 g4oJ:tf 

mm-r^ c t j: 03ge>nfco 

[0 0 8 7] ( I ) 4 oa«%OZ>'^^TS 

^{b-^ h V ^7 A^^Wi^ U 757y;l/tD 1 2 5 0 g ^Jl-^ 

"tnica 5mm%mm(03, i g. (id 
rj^n (III ) ^f^-^m^rjiff^^m^rco ^^tc^b^^ii 

cfct/ 1 7 0 0 mmCDg^ (0 89 x 1 7 0 0 mm) 
-r^lHlK^-:/>'f»T'mPB^6 7 0't:T;^^L/Co it"^ 

Mon.2 Wo. 8 B i 1.0 F e 1.7 N i 5.3 Mna.o Cr 
0.4 Po.15 N ao.3 

Ko.i Rbo.i C S0.05 + 5 0%S i O2 
[0 0 8 8] mmi^^S SmmOrtS^W^^SSSii&^jSlS 

mc^^^rmm^HTco sj£ra*«4 3 5X.x&^^ m 

tifttO. 0 8MpaT*SD. :/D : TV^-T : 
^MfO^;l/Jtti: 1 : 1. 2:9. 2Tfe»:)^LTWWH 
tiO. 0 4 STfeo/co JK^ti:^^^Djl!5T'fco/c : T^a 
t!U>ei^^=9 6. 2% ; T^ya- 
8 4. 4% ; y>XX;l/-T^Un-hU7l/lRsg=8 
1 . 2% 

[0 0 8 9] ±iaitT'07'alf U>Oflt^MS[;6^2 4 5 
ti. (2 4 5/2 2. 4) xO. 812x53 = 47 
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0. 7mg/5J^T'feofCo 

[0 0 9 0] m(omnF^^^?^-^-^mtt£'^'r\c. m 

1. 5:10. sicmt-^-^fctt. ma^mt^k<om 

OT'feo/h : :/nlfUV«^^=9 7. 8%;T^Vu 
-hU;l/g«?^=8 2. I % ; '7VXX;l/-7'i5'y D- 
hU;l/lR^=8 0. 3% 

C(DJtTt0:/neu>O«J&iia/)^2 1 9m 1 /^T*fe 
ofci:#. ^^LfcZ^y D-hl);l/<oa{i:. (2 1 9 
/22. 4) xO. 803 x 5 3 = 4 1 5. lm%/% 10 

CO 0 9 1 ] 14: fm^tm 1 3 ti::fei.^Tt2®^n 

rcy5m\c^K>^^c,t\rco (i) 

9. 5g. mm,^z/^K(D \ 5. 5g. 

3§e>nfco (II) ti5afi%7'>^-r7j<i7)3 0 0 

m 1 it'C0^5?:/^7X'r>KT>'^:=.»i7Ac02 1 . TgOrIf 
5 0 — 95 X(0Wm<D\SM(0m7K<0 3 5 O m l * 
cD^U >^'r>^7'>^:::i»>A(7)3 9 8. 3 gOfa(0}g?g 20 
i:rl^t-§ci:tc<J:Oige>n;^Co (ill ) imm\^ 
XVXO7 0. 4 g. ffiS^g^cOl 3 1. 5g. fig^-TV 
i3^^<D\3\. 3 g. 5^^K::i^y^;l'^0 2 3 6. 7 g.F^ 
K^nAcoe. 5 g:fe«J:tf7i<cD 1 0 Om 1 ^ig-g-r^C 

CO 0 9 2] 1 3tCf5«J^nfc75FStCfifoT±tBW3f4 
^4 Ofia%S^U;t;V;l/cD 1 0 0 0 g:fecfctf8 5fia% 

Mo 14.0 Wo. 5 B i 0.9 F ez.o N i 5.0 Mna.s Cr 30 
0.4 Po.25 R bo.i 

Cso.i Smo.i Nao.3 +4 0%Si02 

CO 0 9 3] mmc-D\.^x<Dwmiimtm i zoysmt 

: ^McO^;l/lt:6M : 1. 2:9. 4 -TfeofcWil^ 

«eiji 3o/^^^-^-i:iBii;-efeofco ^^mr^<om 

t)T*feo/c : :/pei/>'te^^=9 8. 5%:T^Uo 
-hU;bSW^=8 4. 0% : 7>XX;l/— T^^U n— 
hU;l/lR^=8 2. 7% 

[0 0 9 4] 1 5 : ^jgti^Jl 3tC:}ot/^Tfe®^n 4o 

0. 8 g. F^^'fes/'i7i3.(7D8. mmm—^')'^j^ 

CO 0 9 5] (II) 5a«%T>'^-7'7j<0 5 0 
m 1 '1^cO^>'^^XT'>'^r>^:=:^Ac02 8. 4 gOS 
5 0-^-9 5 X:(OlSim(OUm(Om7^(D3 0 0m \^ 
<0^rU:/-r>ffiT>^-^AO3 6 5. OgtOflfiOJSffi 
i:il-&*rsci:Jc<J:*)ii^n;rco (III ) tiffi^bf so 



XVXCD59. 5g. ffiSa<Dh28. 7 g. ffi^- y 
^r;l/(D33 4. 6 g. fi§SEV>;tf>CD 6 2 . 1 g. ffiK 
^uL,(07 , 1 g*5<J:c;7kt07 0ml «:il^-r^c 

CO 0 9 6] 0IJ 1 3tctgtg;?nfc7J}£JCfieoT±t2«3S 

^4 oM%i^y:^y;i/(o 1 2 5 0 g. s5mM%mm, 

<D3. OglocfctfTkOl 0ml4'O4->'>Ki0 1. 1 gO 

Mo 11.8 W0.6 B i 0.7 Fei.8 N i 6.5 Mni.o Cr 
0.4 Po.15 Bo.i 

Nao.3 Ko.i Cso.05 TIo.i +50%SiO2 

[0 0 9 7] mm^smc-Di^rcDmmyjmtm i 307? 

v^-r : ^M<0^:;l/It*M : 1 : 8. 9"efeofcWn 
(ifi^ijOl 3cO/^-^^-^-^^fcIp|i:T^o/co ^mti 
:^^<oa'9T'feo/c : yDeu>feg|^=9 6. 
^Uo- hU;l/^B?^=8 3. 7 % ; y^XX/l/— 
Uo- hU;blK^=8 0. 4% 

[0 0 9 8] fi?a 16: tomfi?»J 1 3tc:fel^TlH«^n 
/c::^SEtci:t)3ge>n/co ( I ) (ifig^-b^>'>A(D 
8. Og. 58K-9-V»;«j7A<0 1 4. 5g. ffi^m-i5?U 
^Ls<D22. 0 g*5j:t;5g^-:^hy »>A^02 1 . 5g 

^n^n#ty-aco 2 o«fi%rgfK^il^-r^ c i: 

[0 0 9 9] (II) ti5Sfi%7'>^^T7j<iO 1 0 
Om 1 4'^0:$'>^''X7^>'^r>'^:=:»>AO2 7. 0 gO 
5 0 — 95 'X:cO®H(Oraa(7)^7j<0 3 O O m l 
tp«0^U':/'r>'^T>^-'>AO3 6 8. 1 gCOflfia)^ 

jstii^-r^ci:tccfc03g^n/co (III ) ^mm 

exVXOBO. 9g> e^^K^^Ol 3 6. 2g. SS^V 
>iJy(OA7, 3 g. 58K-*y^;l/<03 5 2. 8g. ffi 
^^nA06. 7 g*3j;tf7j<C07 Om 1 ^ig-g-r^Ct 

CO 1 0 0] 1 3tc43V^TlB^^nrc7affitct*t?T. 
±fa<5r?^^4 oa«%i^U*V^;l/tDl 2 50 g4aJ:t?8 

feme. m^nrcmmt:k(omK><Dmm.^m\.fc: 

Mo 12.5 Wo.6 B i 1,0 F 6 2.0 N i 7.2 Mno.s C r 

0.4 Po.25 C S 0.05 

Smo.i Tlo.i Nao.3 + 5 0 % S i O2 

CO 1 0 1] fAWtsmc-ox^^xo^nmiimtmi 3(oi5 

>^-r :^m.o:>^)\^tW\ : 1. 15:9. 5Tfeo 

Sti:^oat)T'feorc : yalfl^>K«^=9 5. 5 
% ; T^yn - hU;l'M5?^-8 3. 1 % : '7VXX;l/ 
— Z^Un-hU;l/JlX^=7 9. 4% 

CO 1 0 2] M 17: fm\.m 1 3tc43v^Tf5«^n 
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19. 5g. mmijV^L.<DlS. 9g^^Xfmm'ti^ 

^L.<D7. 5 g^. ^n^n#tf—ao 2 0 «s%}SJS 

[0 10 3] (II) ti5 0-9 5V<D^m(D&mcO 

3. 6 g:foJ:a*^U:/x>'KT>'-t^»i7At03 8 2. 7 
gRtf^^^X'T^V^ZV^-'^AtO 1 6. 5g^^^ 

-r^ctic^K^m^tifc^ an ) ffisiifxv 

X08 1. 5g. 5gKaoi2 4. 6g. ffiigXhnv 
^»>i:.c08 0. 4 g. »y>!r;l/CD2 0 1 . 8g. 5g io 

^^ui:.(04. 6g. 6g^:$?U»>Ac0 8. I giS^Wk 

[0 1 0 4] «?«1 3tC*5V>TfBS^n/c>3ffiti:fieoT. 
±f2«3S«:4 oma%i>'U;^V;biO 1 2 5 0 g*5cfcD*5^ 
"J^iKDl 4. 1 ghig^U. ^JgL^LT:^«Sbfcm 

Mo 14.2 Vo.2 Wo.4 B i i.i F 6 2.0 S r 2.5 N i 
4.5 C ro.3 N a 0.3 

Ko.2 Tlo.2 Cso.os Bi.5 +50%SiO2 

[0 10 5] mmmm:^ii:itm \ 3(D:^i£tm\:^r^&'D 20 

^a)^;l/lt5^)M : 1. 1:9. 4T*S>^rclU.mmi 3 

feofc : ynif U>e^^=9 7. 8%;Z^UD-h 
U;V31S^^=8i. 5% ; y>'XX;l/-Ti^i;nnhu 
;HK^=7 9. 7% 

[0 1 0 6] 18: ttJKti^j 1 3\c^\^^rmm^n 



2 0. 5g. mm:^V^L.0)9. 9 g. mS^l/lf i^'^J^ix 
£018. 5 g*3j:tfffiK-fei/'>A<?)8. Og«:. 

n^Cf-ao2 oa«%iSffl^ii^'rsci:ri:<j;t)iie> 

[0 10 7] (II) Ciffil!eX-TX<07 8. 3 g. 

mm^(Di3\, 7 g^ mm^>^y<oss. eg.ss 

•y>5r ;K02 3 7. 0 g^ mit^Z/iSXOB 5 . 1 
g. 5BK^nA<D4. 9 g*3j:azkO8 0in 1 :&jg-&-r 
^c:i:tcj:D3g^nfco Vi^ (III ) ^i5 0~9 S^Cco 
ffiHC0igacDl^l.^5Sa%Z>^— r*^0 3 O Om I 4^ 
tC^U:/7'>^Z>^::i'>A(03 2 7. 5g. 
X>K7'>^:-«>A<D5 2. Zg^^X5:^^f^'ri?^^^ 
r>^-»>A<05. 7g^}$»-rsc^fcJ:»?S6ti 

[0 10 8] m\ 3^^::lov^Tf2e^n^rc7^}^^^:^^eoT> 

±12^3^^^ 4 Ofift%iyU ;?3y;l/0 1 2 5 0 g ^ii-^ 

Mo 11.5 Wi.2 Vo.3 B i 1.0 F 6 2.0 L a 1.5 Ni 

5.0 M n 1.5 C r 0.3 

Nao.3 Ko.i Rbo.i C so.os + 5 0 % S i O2 

[0 10 9] mk^mzTDx.^xo^mm'Hmxm \ 3oyn 

^^-Z : ^M£0^;l/J:k:6^ 1 : 1 . 15:9. 1 T*feo 
fcl^il^tiMl 30/^^;?«-^'-^l5li;T$»ofco J^mti 
:^^^0S^-efeofc : yaif 4. 5%;T 

<57Un- hU;l/}ltR^=8 5. 0 % ; y >'XX;l/-7'i7 
ija- hi;;l/iR^=8 0. 3% 
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